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TEST D5

NAIN INPAC2

1. PO’FWOSE

Thim 1s’ a ●afety MCI parf ormancm test umed

demomtrato that tha impsot ■arming ●lmnt will

travmrmhg ● specified rain environment and will
with the teet targat .

2. DESCRIPTION OF TEST

during fuzo deval~nt to

not function a- a result of
then function reliably on impact

2.1 General. The teet applies to all fuzen with an impact menning element

located in the nose of the fuze.

2.2 f@nber of fuzeo to be to st.ad. The number of fuzee BI’Iallbs at least the

minimum required to demonstrate the apecif ied ey6tem eaf ety or relhbilit y at the

mininnuu deeired Conf idenca level for this teat snd ehal 1 be stated in the teet plan.

2.3 9vs =11 cOnfi~t The fuze is aeasmoled to a specified munition
which is fired fran a eelected launcher through a ajmulated rain environment to

impact on ● target of appropriate material and size.

2.4 ~ The tent shall be conducted with thm mi.nbum

number of exploBivm ecxiponentm in the fuze and to reduce the rick of ddmagsa to the
teat facility. The f uze booster @hall be replaced by an auxiliary npotting charge.

The ausilidry chsrge munt be of sufficient size to reliably identify the fuze

functioning aither in the rain curtain or on the target. Inert munitions shall bs

uaad ae test vehicles. Nhenever prmmible, the munitions ehould bs vented to allow

the spatting chsrge gansen to -it the munition and minimize munition fragmentation.

2.5 ~ The tmmt @hall be ~rformad with the f uzed munition at

ambient temperature, .nleae name other temparat.re im considered mare oavere with
respact to safety or relhbilit y and is ripecif ied in the teet PIM.

2.6 La.nch er orientat~ The launcher shall be oriented to produce the
optimum trajectory through the rmin field to minimize chang=s Ln the xdn drop uke
dietrlbution.

2.7 Rain field location. For fuzes with arming delays, the dietance between

the muzzle and the rain environment ehall be greater than the arming distance of the

I
fuze. For fuzea without arming delay~, the rain field should begin am close to the

muzzle am practical and ❑afe. :
,: .,::
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2.8 Rain field suecifica tio% The fuze ehall be fired through 305 m (1,000
ft) of ei.mulated rain that h.aa M accumulated rain rate of 711 nun (28 in) /hr aB

measure by a etandard rain gauge snd a liguid water content (LWC} of 24.4 grame. per

cubic meter. The rain rate and LWC tolerance ehall be plus or minus 35 percent.
The resulting drop size dietributlon ehall conform to Table D5-1.

Table D5-1 . Drop Size Di9tributi0n.

Drop Size Group Hlni.Iuum percent of LWC Maximum percent of LWC
contributed contributed

0.0 to 1.0 m o 5

1.1 to 2.0 mu 17 27

2.1 to 3.0 m 24 44

3.1 to 4.0 am lB 32

4.1 to 5.0 m 9 14

5.1 m and Up 2 7

2.9 Far aet. The target size, material and location ❑hall be specified in the
tent plan.

2.10 peterminmtion of respc. nee. Functional rea~nnea wil 1 be determined by
visual observation, photography, telsmetry, a combination of these or any other
net-hod determined suitable.

2.11 mt doCu msntationa Test documentation shall conform with Section 4.8
of the general reguirementm to thio standard. The following specific data shall be

recorded for ●ach teat:

a. launch velocity;

b. recording of the
pressure, water flow rate,

selected measurable rain facility parameters (nozzle exit
and 00 forth) ;

c. pre- or poet-test measurement of rain rate or droplet size distribution as
a function of the meacwrable rain facility parameter selected in b. , shave;

d. wind @peed and direct ion;

e. measured range to an early fUze function I

f. fuze functioning on target; and

9. smblent alr preseure snd tsm~rature.

NEW PAGE D5-2



3. CRITSAIA POR PASSING ‘rssT

A fuze pssses the teat if it doeo not function while traversing the simulated

rain and then functione as espected on the target located beyond the rain curtain.
A fuze faile the test if it either functions while within the simulated rain or it

failo to function on the target due to rain-caused damage to the fuze.

4. EQUIPMBST
I
I

4-1 ~ A usapon and imrt munltionm for which the

fuze i= ❑tandard ●hall k used. xf the fuze in standard for several munitlonm,
weapons, or both, the weapon-munition cmubinat ion nhall be the one that Pr~uce~ the

mar imum launch velocity snd minimum angular velocity (spin] about the muflitiOn” a

I longitudinal sxls an tbe munition traverses the rain environment.

4.2 Ii4An en irv onment. The firing range shall provids a nhlnt- rain

enviromremt in tfio flight path of the munition which meets the requirement of

Paragraph 2.8.

4.3 Xaraet. Tha target size, material and location shall be qecified in the

teet plan.

I 5. PRocsouRB

5.1 CQE!9ar!l?ante with o t ion em. The teStf3 shall be performed in
accordance with established Operational, safety and countdown procedural of the teet

..
‘facility. I

I
5.2 ~nd data. wind meafmrement instruments will be observed and data

I

recorded .

I
1

5.3 The fuze munition, when fired ●t the selected
temperature, ohall we the maximum 6ervice chsrge or an augmented servico charge to

produce the mssimum launch velocity aaaociated with the wsapcm mt maximum operating

tqraturm. Launch velocity shall be nteaa.red on five treat it-s to confirm
service charge velocity prior to test.

5.4 projectile tra$ectorv< The test munition ehal 1 be fLred through the 305
m {1,000 ft) rain curtain epecif ied in Paragraph 2.8 at a quadrant elevation and

height to ensure the projectile remains within the rain curtain for the full 30S m
[1,000 ft). Af tar Pamming through the curtain, the munition nhall impact the

intended target. -cat ion of all fu=e functioning shall be recorded, no matter
where it occure, whether on the intended target, behind the target, or as a result

of traversing the rain fLeld.

6. ALTE~RTS AND OPTIONAL TSSTS
I

6.1 9vefie et. Taatm of intensified severity per form!?d by incxeaming the
munition velocity above the maximum tact ical velocity may provide Lnf ormat ion on the
reliability of the fuze hnpact element in rain. If the functioning velocity can be
bracketed, the Bruceton Up and Down, Langlie, Churchill -o Stimuli, or the One shot

Transformed RenpOnae (OSTR ) are mome methods that may provide Useful inf Ornmt iOn

regarding the confidence level and rellabil ity for any 9iV0n velocity. This

information can ueually be generated with a sample size between 30 and 50 rounds.
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1. RELATED INPOIWATIOI’J

7.1 The need for this teot arieee from the fact that functioning
of the projectile due to rain impact within and C1OOE to the weapon ie hazardoue to

eqi-nt and personnel. In addition, a launched munition lames its ccabat
ef f ectlvenesm when it detonate6 prematurely or dudn on target impact.

7.2 ~ The rain rate of 711 w (20 in)jhr wan determined
experimentally am that rain rate which produced the malfunction rate of the H557 PD

Puze when fird in hsavy rain in Vietncm. Additional inf or!rmtion on thin nub ject
can be found in Technical Rmport 3966. Sca Paragraph 7.11.1.

7.3 ~ The drop nize distribution epmcified in
paragraph 2. S 1= bac.d on the ?attolmcn/Nlllim Formula OC(icribed in APGL-TA-S5-0200.
See Paragraph 7.11.2.

7.4 ~ A t-at ■uch am this can be a uaef ul develqmrmt tool, but it
can ha related only in a g=naral manner to performance in natural rains. It is very

impractical, if not impossible, to eet up a general field type test that will supply

precise information about the conditional functioning probability y of the fuze. The
information obtained, therefore, is an estimate or m indication of the safety and

Operability y of the fuze when fired through natural rains. Initiation of the fuze

-y Occur only on impact with very large drops. The prediction of the number of
drops impacted in any trajectory i= statistical.

7.5 ~ Am noted in paragraph 7.4, the f ai lure mode addressed by
this test is initiation d the fuze due to n collision with large raindrops.
Eroeion c.anmyt be evaluated by this technigue and the effect of multiple drop

Collision or cumulative water ingention effects would be very difficult to compare
to a single, long-range firing through rain.

7.6 A minimum C.CMP1O eize of 30 fuzes in recommended. Except
for the effects of multiple drop collisions and the cumulative effects of water
Lngemtion on a given scmplc, thin in E!imilar to fi.ring one munition along a 9,150 m

(30,000 ft ) (30 munltiona x 305 m (1,000 ft ) range) trajectory at essentially
maximum velocity through an intense tropical rain or thundershower. A sllmph lliZe

of 50 or more in preferred to attain a higher confidence Ln fuze safety and

operability.

7.7 mUnitiOa tra+ ectorv. In an artificial rain field, the height of the rain
curtain above thm ground ia limited and the rain denmity chcngea with elevation

above the ground. Therefore, the teet cuetcmar should provido the tcmt facility
with a detailed definition of the munition trajectory to enmre the elevation of the

munition cbove ground 1s known along ite 305 m (1,000 ft ) path through the ai.mulnted

rain curtain cnd to def lne reguired teat target Blze.

7.8 Other an nlicationa. While the teat principally applie~ to munition fuzee
having an impact sensing element eit”ated in the nose of the fuze, it can optionally

be umod to conduct tests on tho8e items where the impact element is not contained at

that boat ion .

7.9 ?r.ximitv and time fuzes. The rain ❑eneitlvity characteriatica of impact
❑ensing alemente in proximity and time fuzes can also be tested.
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7.10 pain test facllitv at Hollman APB, New 54exico. The temt track at

Iiollomm nB, New Mexico, (come rcial telephone (505) 679-2133, DSN 349-2133)

OPerates t- rain s~ulatiOn facilities that generate srtif icial rain environm=mts
in 8uprt of erom ion and fuze senmit Lvit y temt ing. Dn6 facility in eEt up along

the track to eupport rain testing by meana of rockat sledn. The other facility is a

ballitkic rain test facility for firing artillery munitions fram field weapcma

through eimulated rain. The ballistic rain te=t facility not only produces rain

meeting the condition described in Section 2, but others as well. The wind

restriction for the 711 mm (28 in) /hr rain rate at this facility is 1.5 knotn cross

range and s. O knots down range.

7.11 plblioaraub

7.11.1 Rain Sen sit ivitv Test U557 n557Rl [sN712E2 I

~ by Eugene n. xvank~, Techn:c:l ReI=fi 3966, 0. s. ~

n and POLn t Detonat,i.ng
Armsment rtec.e~,

Development and Engineering *nter, Pleat inny wsenal, New Jersey, 1969.

7.11.2 Rate.

~ontent, and OrO-Size Di6tri butionc P. TattleMan and P. T. Willis, Technical

Report 85-0200, U. S. Air Force Geophysics Laboratory, 19S5.
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